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SUBSYSTEM :ATMOSFHERIC REVIT. FMEA NO 06~1B =Q526 =2 REV:09,/27/8%
ASSEMELY :HEAT EXCHANGER, Log CRIT. PNC: 1R
P/N RI :MC621-0008-0020 CRIT. HDW: 2
P/N VENDGR:3VT29791 VEHICLEZ 102 131 104
QUANTITY 1 EFFECTIVITY: X X X

tONE PER § SYSTEM PHASF’Z)}): PL L0 €0 X po LS

PREDARED BY: APFRO !
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ITEM:
HEAT EXCHANGER, LIQUID COOLED SARMEMNT

FORCTION:
PROYIDES COOLING FOR THE LIQUID COOLED GARMENT WATER LoQP. THIRE &FE T-
GARMENT LOOPE PASGING THRQUGH THIS HEAT EXCHANGER,

FAILIURE MODE:
INTERNAL LEAHAGE, WCL TD GARMENT LOGF

CAUSE(5) =
MECHANICAL SHOCK, VIBRATICH, CORROSICN

EFFECT (5] QMN:
(A)SUBRSYSTEM (8] INTERFACES (C)MISSION (D) CREW/VEHICLE

[A) NO EFFECT UNTIL LCG IE CONNECTED TO ARS/LOS COOLANT LINEES, THEN o5
OF WATLR FROM ONE ARS CUOLANT LCOF THROUGH THE RELIEF VALVE 1IN THE L&S.

{B) ARS COOLANT WATER WOULD MIX WITH LCS CDOLANT WATER. LDSS OF GNE
ARS/LCG COQLANT FLOW PATH. T

{ﬂ}JExTEHﬂEﬂ EVA PORTION OF MISSICN - QNLY ONE LCG CAN BE SUPPORTEC BY
ARS CDOLING AT ONE TIME, POSSIBLE EARLY MISSION TERMINATION FOR LOSS &F
ONE WATER CDOLANT LOOPR.

(D} REDUCED EVA CAPABRILITY WITH FIRST FAILURE. LOSS QF EVA CAPABILIT
WITH SECCHD FAILURE OF SAME MODE IN SECOND LOG LooP, POTENTIAL LSE5 9F
CREW/VEHICLE UPON LOSS OF REDUNDANT WATER COCLANT LOOP. SCREEN B IS N/A
BECAURE REDUNDANT LOGP IX INOPERATIVE UNTIL REQUIRED.

DISPOSITION & RATIONALE:
{A)DESIGN (B}TEST (&)INSPECTION (D) FAILURE HISTORY (E}CPERATIONAL USE

{A) DEBIGNK
HEAT EXCHANGER IS A CRES BRAZEDC/WELDED PLATE-FIN ASSEMBLY. THE HEAT
TRANSTER FLUID IS A HIGH PURITY/LOW QXYGEN CONTEXT WATER AND THE S¥sSTEM
CONTAINE A 10/25 MICRON FILTER. SYSTEM COMPONENTS AND SEALS ARE SELZITE
TO BE COMFATIBLE WITH WATER AND ALCOMOL. THE FIN GEOMETRY IS 0.02C
INCHES IN HEIGHT AND 0.002 INCHES THICK WITH 32 FINS FER INCH.
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(B) TEST
ATCEPTANCE TEST - PROOF PRESSURE TEZSTED AT 136-139 PSIG FOR 5 MTNU™TS.
ALLOWABLE INTERNAL AND EXTERMAL GHE LEAKASE RATE OF 2.2 X 10 EXP —= so-
MAXTMUM AT 50 PSIG. ALLOWABLE PRESSURE DROP OF 2.1 PSI MAXTMUM A= 525
PPH FLOW. VISUAL INSPECTION OF TUBES,

QUALIFICATICON TEST = QUALIFIED FOR STRESS AND LITE BY ANALYSIS AN ALSC
BY SIMILARITY TO THE GSE HEAY EXCHANGER. QUALIFIED FOR VIBRATI=N p Sl
SHOCK BY SIMILARITY TO GSE HEAT EXCHANGER. SURIECTED TO RANDOM VISas™
SPECTRUM ENVEIOPE QF 29 TQ B0 HZ IYCREASING AT 6 DB/OCCTAVE TD 0.a-c
Grag/HZ, COMSTANT AT 0.075 Ges2/HZ FROM BO T& %00 HZ, DECREASING AT &
DB/OCTAVE FROM 700 TO 2000 MI FOR 48 MINUTES PER AXIS IN THREED SRIECCC:
ANES. QDESIGN SHOCK — THREE TERMINAL SAWTOCTH PULSES CF 20 G PELE
AMPLITUDE AND 1l MS OURATION APPLIED IN BOTH DIRECTIONS ALONG EACH s
THREE ORTHOGONAL AXES.

IN-VEHICLE TESTING = INTERLOOP LEAK TESTS AREF PERFORMED ON ALL HETAT

EXCHANGERS. .

OMRSD = WCL PRESSURE IS MONITORED IN THE EMU OMECKCUT, PERPONMEL Ir==v
TURNARCUND.

(€) INSPECTION

RECEIVING INSPECTION _ .
RAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERITIED Bv
INSPECTION. PARTS PRUTECTION IS VERIFIED BY INSPECTIGR

CONTAMINATION COMTROL

SYSTEMS FLUTD ANALYSES FOR CONTRMINATION ARE VERIFIED BY IMNSRESTI=Y,
CONTAMINATION CONTROL PLAN IS5 VERIFIED BY INSPECTION. CONTAMINATION
CONTROL PROCESSES AND CLEAM AREAS ARE VERIFIED BY INSPECTICN.

ASEEMBLY/INSTALLATION
HANUFACTURING, INSTALLATION AND ASSEMBLY QFERATIONS ARE VERITITD BY
INSPECTION, SHEET METAL FARTS ARE INSPECTED AND VYERIFIED BY INSPIOTIC

EURFACE FINISHEE VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INEPECTION

CRITICAL PROCESSES
WELODING IS VERIFIED BY INSPECTION, ALL WELDS ARE STRESS RELIEVED AFTII
WELDING, VERTFIED BY INSPECTION. BRAZING IS VERIFIED BY INSPECTICN.

NONDESTRUCTIVE EVALUATION

AEACER WELDS TO THE TUBES ARE PENETRANT AND X-RAY INSPECTED. THER
WELDS (MOUNTING PADS AND HEADER WELDS TO THE CORES) ARE PENETRANT AND
10X MAGNIFICATION VISUALLY INSPFECTED. BRAZES ARF VERIFIED BY PRCOF Ay
LEAK TESTS.

TESTING
INSFECTION VERIFIES TMAT RESULTS OF ACCEPTANCE TESTING AMD TLAWNRATES Ao
WITHIN SPECITIED LIMITS. ‘
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RANDLING/ PACKAGING

HANDLING AND FACKAGING REQUIREMENTS WVERIFIED BY INSFECTION,
{D] FAILURE HYSTORY

HO FAILURE HISTOQRY APPLICARLE TO WCL TO Lo LEAKAGE FAILIRE MODE, THI
LEG HEAT LXCHANCER HAS SUCCESSFULLY DPERFORMEID WITHOUT FAILURE T -<RCUS-
DURATION OF THE SHUTTLE PROGRAM.

(E} OFERATIONAL USE
T3S,
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